Gastrointestinal stromal tumors (GIST) are mesenchymal tumors with specific histological featuresand are primarily localized in the gastrointestinal system and abdomen. GISTs are a rare tumor group, accounting for less than 1% of primary gastrointestinal system tumors. It is difficult to predict the clinical behaviour of GISTs \[[@ref1]\]. GISTs may be seen anywhere along the gastrointestinal system, but the most common localizations are the stomach (50--60%) and small intestine (20--30%). These tumors are seen in the large intestine by 10% and in the esophagus by 5% \[[@ref2]\]. The lesions that cannot be distinguished from GISTs concerning morphology and immune phenotype are also described in the localizations other than the gastrointestinal tract, such as the mesentery, omentum, and retroperitoneum \[[@ref2]\]. Since omental and mesenteric primary stromal tumors show typical immunohistochemical profile of GISTs, and there are no interstitial cells of Cajal (ICC) in this location. It is thought that GISTs might be developed from the multipotent mesenchymal stem cells (from intestinal mesenchymal precursors) \[[@ref1]\]. In general, GISTs are seen after the 4^th^ decade, and the mean age of diagnosis is 60 years. The most common symptoms include upper abdominal pain (50--70%), gastrointestinal bleeding (20--50%) and abdominal mass (5%) \[[@ref3]\].

Until recently, GISTs have been classified in the soft tumor sarcomas. They have been classified most commonly in the groups of smooth muscle originated tumors (leiomyosarcoma, leiomyoma, and leiomyoblastoma) and neural crest originated tumors (schwannoma). GIST terminology has been rapidly introduced since 1999.

As histological cell type, GISTs are divided into three groups as spindle type (70%), epithelioid type (20%) and rarely seen mixed type. CD117 (kit protein) is detected by 98--100% almost in all GIST cases \[[@ref1]\]. CD34, which is usually associated with hematopoietic and vascular endothelial cells, is seen in 70--80%, smooth muscle actin (SMA) in 20--40%, and desmine in a very small portion (1--2%) of GIST cases, S100 is observed positive in 5% \[[@ref3], [@ref4]\].

It is difficult to predict the clinical behaviour of GISTs. Thus, very low risk, low risk, intermediary risk and high-risk definitions have been introduced instead of malignant and benign tumors. The most important and easy to use morphologic criteria used in prediction of tumor behaviour are tumor diameter (maximum tumor diameter in cm) and mitotic rate (number of mitoses/50 BBA) \[[@ref1], [@ref4]\].

In this study, were compared and retrospectively examined GIST patients who were operated between 2002 and 2008 in General Surgery clinics concerning clinical features, histopathologic findings and prognostic criteria.

MATERIALS AND METHODS {#sec1-2}
=====================

Files of 40 patents with GIST operated in general surgical clinics between 2002 and 2008 were retrospectively examined in this study. Informed consent was obtained from all patients. Ethical approval was obtained from the ethics committee of the hospital. Patients were grouped as the patients with and without recurrence within postop 1 year. Twenty-five cases were localized in the stomach, 12 in the small intestine, one case in the rectum, and two cases out of the gastrointestinal tract. Abdominal and peritoneal localized cases were considered as localization out of the gastrointestinal tract. There was no esophageal localized case. Patients were grouped according to their localization, gender, and age. To show biological behaviour of the tumor, risk stratification was made based on the risk categorization table developed by Fletcher et al. according to the tumor diameter and the number of mitoses \[[@ref5]\]. The cases were grouped as very low risk, low risk, intermediary risk, and high-risk. The cases were immunohistochemically studied for CD117, CD34, S100, and Ki-67. CD117 and CD34 were evaluated with (+), (++), and (+++) as \<10%, 10--50%, and \>50% based on extensity of the staining. The cases stained \<5% were considered as negative (-). According to extensity of the staining, S100 stained \<10% was accepted as negative (-).

Evaluation of the Ki-67 staining pattern was based on the methods used by Furudoi et al., Terlikowski et al. and Dorai. The number of positive cells and total cells were determined in randomly selected three large 40 x magnification areas, and LI (labeling index): Ki-67 LI was calculated with the formula of:

number of positive cells/numbers of total cells x100

for each area, and these three areas were averaged. The cases were divided into three groups as \<1% (-), 1--10% (+), and \>10% (++). Histological typing included three classes as spindle, epithelioid, and mixed cell. Tumor diameters were stated as centimeter (cm). Mitotic activity as investigated in the patients. Thus, mitoses were counted in large 50 x magnification area \[[@ref6]--[@ref8]\].

Statistical Analysis {#sec2-1}
--------------------

In this study, statistical analysis was carried out using NCSS 2007 software. In evaluation of the data, in addition to the descriptive statistical methods (mean, standard deviation), one way variance analysis in intergroup comparison, independent t-test in comparison of two groups, and Chi-square test in comparison of qualitative data. P\<0.05 values were considered statistically significant.

RESULTS {#sec1-3}
=======

Among the patients diagnosed with GIST, 25 cases (62.5%) were localized in the stomach, 12 (30%) in the small intestine, 1 (2.5%) in the rectum, and 2 (5%) out of the gastrointestinal tract (omentum, abdominal wall). There was no esophageal localized tumor. Male/female ratio was 25/15. M/F rates by the localizations were 17/8 in the stomach, 6/6 in the small intestine, 2/1 in the other localizations. The mean age was 61.55 (range: 24--85) years ([Table 1](#T1){ref-type="table"}).

###### 

Age relationship with localization

        Stomach (mean±SD)   Small intestine (mean±SD)   Others    F      p
  ----- ------------------- --------------------------- --------- ------ -------
  Age   62.16±14.77         61.42±10.33                 57±20.3   0.18   0.833

SD: Standard deviation.

Tumor diameters varied between 1 and 24 cm. The mean highest tumor diameter was found in the tumors localized out of gastrointestinal tract, and the mean lowest tumor diameter was found in stomach localized tumors ([Table 2](#T2){ref-type="table"}). 75% of the tumors consisted of spindle cells, 5% epithelioid cells, and 20% mixed cells (epithelioid and spindle cells. The relationship between localizations and immunohistochemical features is shown in [Table 3](#T3){ref-type="table"}.

###### 

Relationship between localization groups and tumor diameter averages

             Stomach (mean±SD)   Small intestine (mean±SD)   Other       F      p
  ---------- ------------------- --------------------------- ----------- ------ -------
  Tumor      7.05±5.77           8.04±4.25                   9.67±8.96   0.36   0.700
  diameter                                                                      

SD: Standard deviation.

###### 

The relationship between localization and immunohistochemical features

                 Stomach %   Small intestine %   Other %                  
  -------------- ----------- ------------------- --------- -------------- -------------
  Ki-67 CD-117   (-)         12.0                8.3       66.7           
  (+)            60.0        58.3                0.0       χ²: 7.72       
  (++)           28.0        33.3                33.3      p=0.102        
  (+)            100.0       100.0               100.0                    
  (-)            4.0         50.0                33.3                     
  (+)            36.0        25.0                33.3                     
  (++)           12.0        0.0                 0.0       χ²: 12.08      
  CD-34          (+++)       48.0                25.0      33.3           p=0.064
  (-)            88.0        66.7                0.0       χ²: **11.7**   
  S-100          (+)         12.0                33.3      100.0          p=**0.003**

Based on the risk stratification table created by Fletcher et al. in April 2002, 10% of all patients was in the very low-risk group, 30% in the low-risk group, 17.5% in the intermediary risk group, and 42.5% in the high-risk group \[[@ref5]\].

Mean tumor diameters were statistically significantly higher in the recurrence (+) group than in the recurrence (-) group (p=0.048). The mean number of mitoses was statistically significantly higher in the recurrence (+) group than in the recurrence (-) group (p=0.038) ([Table 4](#T4){ref-type="table"}). There was a statistically significant difference in distribution of the localization between recurrence (-) and recurrence (+) groups (p=0.0001). All patients in the small intestine group developed recurrence. No statistically significant difference was found in the histological distribution of the recurrence (-) and recurrence (+) groups (p=0.8795). No statistically significant difference was found in pleomorphism distribution of the recurrence (-) and recurrence (+) groups (p=0.127).

###### 

Tumor diameter and mitosis number meanings of recurrent groups

                   Recurrence (-) (mean±SD)   Recurrence (+) (mean±SD)   t       p
  ---------------- -------------------------- -------------------------- ------- -----------
  Tumor diameter   6.83±5.56                  11.58±2.97                 -2.03   **0.048**
  \(cm\)                                                                         
  Mitosis number   5.71±12.65                 18.5±17.9                  -2.15   **0.038**

SD: Standard deviation.

No statistically significant difference was found in CD34, S100, and Ki-67 distribution of the recurrence (-) and recurrence (+) groups (p=0.862, p=0.609, and p=0.023, respectively). All patients in the recurrence (+) group were in the high-risk group ([Table 5](#T5){ref-type="table"}).

###### 

Distribution of the recurrence groups by risk groups

                   Recurrence (-) %   Recurrence (+) %   
  ---------------- ------------------ ------------------ --------------
  Risk                                                   
   Very low risk   11.8               0.0                
   Low risk        35.3               0.0                
   Moderate risk   20.6               0.0                χ²: **9.55**
   High-risk       32.4               100.0              p=**0.023**

DISCUSSION {#sec1-4}
==========

GISTs are seen between 8 and 93 years of age, usually after the 4^th^ decade, and at mid-sixties on average \[[@ref3]--[@ref5]\]. Miettinen et al. \[[@ref9]\] observed male patient predominance in some case series, while equal distribution has been demonstrated in the other series \[[@ref3], [@ref4]\]. In our study, the mean age of 40 studied patients was 61.55 years, consistent with the literature. The highest mean age was found in the stomach localized GISTs. No significant correlation was found between the age of diagnosis, localization, and recurrence groups. Evaluating the patients by gender, 62.5% patients were male, and 37.5% patients female. These ratios reflected the higher male patient predominance in the literature. No significant correlation was found between gender, localization, and recurrence groups.

The prediction of malignant behaviour of GISTs is often difficult. Various factors have been studied in the estimation of prognosis. These factors include a mitotic index, growth pattern, tumor size, telomerase activity, proliferation determinants, localization, flow cytometry, hemorrhage, necrosis, and cellularity \[[@ref10]--[@ref13]\]. Among these, mitotic index and tumor diameter are of special importance. Fletcher et al. recommended the use of risk assessment instead of distinguishing as benign and malignant with sharp margins \[[@ref5]\]. In our study, we stated that GIST cases should be divided into four risk groups based on mitosis and tumor diameter. Researchers have emphasized that all GISTs have malignancy potential. Thus, the benign term should not be used \[[@ref5]\]. This approach was approved by the American National Health Institute in 2001. Later Nakamura et al. \[[@ref14]\] found correlation between clinical outcomes based on patient follow-up with risk stratification system in 80 patients they followed-up. In our study, tumor diameter and mitosis number parameters that we used to create the risk groups were correlated with recurrence. All patients who developed recurrence were in the high-risk group. There was a significant correlation between histological risk groups and recurrence. These results support the parallelism between risk groups and clinical outcomes.

In AFIP series of 1004 cases, 52% of GISTs were localized in the stomach, 25% in the small intestine, 10% in the rectum/colon, 6% in the omentum/mesentery, and 5% in the esophagus \[[@ref15]\]. Several studies have found a significant relationship between localization and clinical outcomes \[[@ref12], [@ref13], [@ref15]\]. Emory et al. \[[@ref15]\] reported that survival was the worst in small intestine tumors and the best in esophageal tumors. In the same study, it was underlined that tumor localization was a prognostic marker independent from age, mitotic rate, and tumor size. In their series of 80 cases, Nakamura et al. \[[@ref14]\] found no significant difference in survival analysis of stomach localization tumors and non-stomach localized tumors. In our study, the most common localization was the stomach (62.5%), followed by the small intestine (30%). We found no significant difference between tumor localization and histological risk groups, however localization as statistically significantly associated with recurrence. All cases with recurrence were small intestine localized. No significant difference was found between localization and tumor diameter.

Many studies have reported an association between tumor diameters and malignancy in GISTs \[[@ref11], [@ref13], [@ref16]\]. In their study on 1765 patients with stomach localized GIST who were followed up for 5 to 33 years, Miettinen et al. reported that surprisingly tumors \>10 cm with low mitotic activity were of relatively good prognosis, metastasis occurred in only 12% of these case after 5--15 years of follow-up \[[@ref17]\]. Thus, malignant label should not be given just because large tumor sizes \[[@ref17]\]. The mean tumor diameter was 11.58 cm in the recurrent cases. Tumor size \>10 cm in these patients is consistent with the literature, indicating a correlation between tumor diameter and malignant behaviour.

Mitosis is an important prognostic marker. Various studies have a correlation between mitosis and malignancy \[[@ref5], [@ref12], [@ref13], [@ref15]\]. In our study, the number of mitoses was statistically significantly higher in the recurrence (+) group than in the recurrence (-) group. This finding shows that mitosis is associated with malignant behaviour.

Miettinen et al. \[[@ref18]\] reported that epithelioid and mixed tumors have a worse prognosis compared to spindle cell tumors, while Fujimoto et al. stated that presence of epithelioid components indicates a poor prognosis \[[@ref19]\]. In their study on 39 patients with the jejunum and ileum originated GISTs, Brainard et al. reported that the epithelioid component is a malignity finding in the small intestine tumors \[[@ref20]\]. Tazawa et al. \[[@ref13]\] found no correlation between the cellular type and tumor aggressiveness. In our study, the patients were grouped based on the dominant cell type, and no correlation was found between the cellular type and recurrence (+) and recurrence (-) groups, and also no association was seen between localization and histology. We thought that the dominant cell type is not of prognostic value.

Brainard et al. reported pleomorphism as a poor prognostic value \[[@ref20]\]. Wang et al. reported that pleomorphism is associated with malignant behaviour \[[@ref12]\]. Tazawa et al. \[[@ref13]\] reported no correlation between pleomorphism and aggressive behaviour of the tumor, while Miettinen et al. stated that the importance of pleomorphism is not clear in GIST \[[@ref21]\]. Likewise, in our study, we found no statistically significant difference between the pleomorphism distributions of the recurrence (+) and recurrence (-) groups, and it was thought to be not associated with malignant behaviour. In addition, no significant difference was observed between localization and pleomorphism distribution.

Various studies have found C-kit positivity in varying rates in GISTs \[[@ref22], [@ref23]\]. Hirota et al. \[[@ref23]\] reported C-kit expression in 94% of GIST cases. Kindblom et al. found positive staining by 100%. Sircar et al. reported losses in C-kit and CD34 expression in malignant cases \[[@ref24]\]. Tazawa et al. \[[@ref23]\] found a correlation between C-kit negativity and malignant potential. In our study, we found positive staining by 100%. C-kit staining found as 100% indicated once again that C-kit is an essential marker of GIST diagnosis.

CD34 is a surface glycoprotein, which has been detected in vascular endothelium, hemopoietic progenitor cells, and some mesenchymal tumors \[[@ref25], [@ref26]\]. CD34 is also positive in the interstitial cells of Cajal (ICC) and GISTs \[[@ref22], [@ref23], [@ref27]\]. Several studies have found positive staining by 72--78% \[[@ref22], [@ref23]\]. Miettinen et al. \[[@ref28]\] reported that CD34 expression changed by localization, and the highest expression was found in the esophagus and rectum. In the same study, no significant difference was found between the malignant and benign cases concerning CD34 expression. In our study, CD34 expression was found in 80% of all cases. No statistically significant association was found between localization and CD34 expression. No significant correlation was found between the extensity of CD34 staining and histological risk groups. CD34 staining found commonly in GISTs indicated that this market might be helpful for the diagnosis in the case of C-kit negativity.

Positivity with S100 has been found in 6--28% of GISTs \[[@ref11], [@ref13]\]. Hasegawa et al. \[[@ref29]\] reported the most common expression of S100 in the small intestine. Miettinen et al. \[[@ref28]\] found positivity in 15% of the small intestine tumors and reported cytoplasmic and nuclear extensity of staining as 10--100% . In a study in the literature, strong-to-moderate staining was obtained in 37% (13/35) of the 35 GIST cases, and S100 positive group was reported to have a tendency to a worse prognosis and higher recurrence \[[@ref30]\]. In our study, we found a 25% positivity, and the stomach localized GISTs were statistically significantly less stained compared to the non-stomach localized ones. No significant correlation was found between the extensity of S100 staining, histological risk groups and recurrence groups.

There are many studies in the literature reporting that Ki-67 index is a simple, reproducible, and reliable method in obtaining information about the proliferative capacity of the tumor. Increased expression of Ki-67 is associated with malignant behaviour of the tumor \[[@ref31], [@ref32]\]. Wang et al. reported that Ki-67 is a marker independent from the mitotic index, tumor size, localization, hemorrhage, and necrosis \[[@ref33]\]. In our study, we evaluated the effectiveness of Ki-67 in the prediction of malignant potential. A Ki-67 index over 10% was not found in any histopathological low-risk group and 83.3% of the Ki-67 (++) group was in the high and moderate risk groups. However, a significant correlation could be revealed between the Ki-67 index and histological risk groups, the number of mitoses, and recurrence groups. The limitation of this study is that patients evaluated retrospectively.

Conclusion {#sec2-2}
----------

Morphologic and immunohistochemical investigations take an important place for a correct diagnosis, classification, prognosis and treatment. GISTs are studied in a wide range from benign, incidental tumors to malignant tumors with the risk for recurrence and metastasis concerning biological behaviour. Therefore, the ability to determine the behaviour in advance is of importance. They have prognostic parameters, such as tumor diameter, mitotic index, cellularity, and pleomorphism grade. In the literature, studies with day-to-day increasing number try to predict many other determinants in order to determine clinical behaviour and prognostic parameters. In the present study, GISTs were reviewed with all morphological and immunohistochemical findings and their prognostic parameters were evaluated.
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